tivation of the left and right posterior parietal cortex, suggesting that these regions perform distinct functions in this imagery task. This is confirmed by a trialby-trial analysis of correlations between reaction time and onset, width, and amplitude of the hemodynamic 
For each subject (n 1 sent the auditory instruction, the mental imagery, and shown in Figure 1 . The relative latency of the hemodynamic response is shown color coded on an inflated the motor response, were used to build the design matrix of the experiment. For significantly activated voxels, the and flattened representation of a template brain. Early BOLD activation (blue) was observed in the auditory latency of the estimated hemodynamic response (HR) was color coded with a blue-green-yellow-red scale and cortex (transverse temporal gyrus) and along the superior temporal sulcus bilaterally. The dorsolateral prefronvisualized through projection on inflated and flattened representations of the cortical sheet of a template brain tal cortex (DLPFC) and regions in the posterior parietal
cortex (PPC) (mainly the intraparietal sulcus [IPS] region (group map) or of the subject's brain (individual maps, see Experimental Procedures). Moreover, for all the corin the left hemisphere) became active slightly later (bluegreen). Activation proceeded to the supplementary motical regions that were activated during the task, we performed a trial-by-trial analysis of the HRs that altor area (SMA) (green) and the right PPC (IPS region, extending medially to the sulcus) (green-yellow)
. The lowed us to establish a link between behavior, as measured by RT, and brain activity, at the spatial and tempolast regions to be activated were the inferior frontal gyrus (yellow), the frontal eye fields (FEF) at the posterior end ral scale of fMRI.
Because latency differences of evoked HRs in differof the superior frontal sulcus, and the sensorimotor cortex bilaterally (yellow-red). ent brain areas can have many non-neuronal biophysical causes, the interpretation of these results will require
The time courses of the BOLD responses of the activated regions, averaged across subjects (n 1 ϭ 6, repetiparticular caution. However, in our report, we focus on latency differences in homologous regions in the two tion time [TR] ϭ 2s) and across trials, are shown in Figure 2A . The signal in the auditory cortex rose from hemispheres. In this situation, we can assume that the hemodynamic responses are going to be at least comthe baseline at a latency (measured from the stimulus onset) of 2 s and reached its peak at 8 s. This signal parable. More importantly, by looking at the dependence of onset latency and duration of evoked rereflects the auditory cortex activation during the stimulus presentation. The onset of the activation of the bilatsponses on the reaction time, trial by trial, we restrict our inferences about chronometry to a single region. In eral sensorimotor cortex occurred 3-4 s later, corresponding approximately to the average reaction time. this context, we know that the biophysical parameters are the same and any timing differences must be attribThe frontal and parietal regions peaked in between, reflecting intermediate levels of processing between the utable to underlying neuronal dynamics.
(early) sensory and the (late) motor components of the task (Figure 2A ). The group statistics showed a signifiResults cant difference (p ϭ 0.002, corrected) between the relative latency of the time course of the left (1.28 Ϯ 0.39 s) Behavioral Results Subjects correctly identified the greater angle on 95% and the right (3.21 Ϯ 0.27 s) PPC ( Figure 2B , Table  2 ). In all the other regions identified bilaterally in the of the trials with an average reaction time of 2832 ms. Trials were balanced for the response hand (left or right) statistical map, the latency of the BOLD response of the left and the right hemispheres did not show any and the side in which the imagined clock hands were located assuming that the clock face was centered on significant difference (Table 2) . This spatio-temporal pattern of brain activation during fixation. Subjects responded significantly faster when the imagined clock hands were in the right visual hemithe mental clock task was confirmed in a second group of six subjects, in which functional time series were field and when they used their left hand (Table 1) . Neither hemifield nor response hand had a significant effect on collected at a coarser spatial resolution but at a higher temporal resolution (TR ϭ 1.3 s). response accuracy. Figures 2C and 2D show the time courses of the BOLD responses of the auditory cortex, the left and right PPC, fMRI Results
Group Results
and the motor cortex, averaged respectively across the subjects of this second group that used the right (n 2R ϭ The statistical map of brain activation as detected with the multiple regression analysis of the group data is 3, Figure 2C ) or the left hand (n 2L ϭ 3, Figure 2D ) for the effects on the described spatio-temporal pattern of actiinvolvement in distinct processing stages of the mental clock task, we performed an analysis of trial-by-trial vation were observed when trials were split according to the visual hemifield that corresponded to the position differences in the HRs and how these changes deof the imagined clock hands (left and right) and analyzed pended upon reaction times. For all the activated reseparately.
gions showing a significant effect in the first conventional analysis, the amplitude, the width, and the onset of the HRs to single trials of the task were estimated
Trial-by-Trial Analysis of Hemodynamic Responses and Correlation with Reaction Times
(see Experimental Procedures) and the correlations with RTs were calculated (Table 3) . It is important to note To test the hypothesis that the observed latency difference of HRs in separate cortical regions reflected their that the reaction times did not enter as explanatory variables into the first analysis and therefore this selecIn the auditory cortex and in the planum temporale, none of the parameters was significantly correlated with tion of regions did not bias the inferences about correlations with reaction times that are reported below.
the RTs. The signal increase in these regions reflects the , we adization in the cortical system that subserves the generadressed the specificity of this activation for mental imagtion and analysis of mental images.
ery. The activation during the mental clock task (imWe could trace both the topography and the sequence agery) was compared with that evoked by the same of cortical activation from auditory perception to motor operation performed on visually presented material (perresponse and identify a bilateral network of fronto-pariception) and by a nonimagery control task, whose diffietal regions that showed task-related activation. Coacticulty was comparable to that of the imagery task. This vation of subsets of this fronto-parietal network has allowed us to fractionate the cognitive processes during been reported in numerous studies of related cognitive the mental clock task and to demonstrate the involveor sensorimotor functions such as spatial and nonspatial ment of bilateral areas located on the superior part of attention (Wojciulik and Kanwisher, 1999 
